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ABSTRACT 
Larvae rep resen t i ng  e i g h t  f a m i l i e s  o f  po lychaetes c o l l e c t e d  from 
Hawai ian waters  a r e  descr ibed  and a taxonomic key f o r  these f a m i l i e s  i s  
p rov ided .  Larvae samples were c o l l e c t e d  f rom t h e  A l a  Wai Canal and 
Kaneohe Bay, Oahu, ma in ta ined  i n  p e t r i  d i shes  i n  t h e  l a b o r a t o r y  where 
t h e  accompannying photomicrographs and drawings were made. Represen ta t i ve  
. - 
specimens were preserved f o r  f u t u r e  re fe rence .  A b i b l i o g r a p h y  d e a l i n g  
w i t h  po lychae te  l a r v a e  from o t h e r  l o c a t i o n s  th roughout  t h e  w o r l d  i s  
i n c l  uded. 
INTRODUCTION 
Polychaetes a r e  i m p o r t a n t  c o n s t i t u e n t s  o f  t r o p i c a l  r e e f  communit ies. 
They a r e  v i t a l  as: 1 )  a  food  source f o r  o t h e r  organisms, 2 )  p reda to rs ,  
3 )  as bore rs  and f o u l e r s  of hard  subs t ra tes .  Polychaetes f r e q u e n t l y  
occur  i n  very  h i g h  d e n s i t i e s :  Kohn and L l o y d  (1973) found 49,000 polychaetes/m2 
on t h e  sha l low r e e f s  o f  t h e  I n d i a n  Ocean; w h i l e  Brock and Brock ( 1  977) 
- .  
r eco rd  50,100-1 27,900 polychaetes/m2i n  samples o f  c o r a l  r u b b l e  c o l  1  ec ted  
from Kaneohe Bay, Oahu, Hawai i .  A t  such h i g h  d e n s i t i e s  t hey  a r e  o f t e n  
impo r tan t  l i n k s  i n  t h e  t r o p h i c  cha in .  The d i e t  o f  some r e e f  f i s h e s  and 
i n v e r t e b r a t e s  i s  known t o  c o n s i s t  a lmost  e x c l u s i v e l y  o f  po lychaetes.  
H i a t t  and S t rasburg  (1960) found t h a t  po lychaetes a r e  h i g h l y  u t i l i z e d  as 
food  i tems by c e r t a i n  r e e f  f i s h e s  i n c l u d i n g  members o f  t h e  f a m i l i e s  
\ 
Holocentr idae,  Dussumieridae, Hemiramphidae and P r i acan th idae ,  i n  t h e  
Marsha l l  I s l ands .  Polychaetes a r e  t h e  most common food  organism o f  
seven species o f  Car ibbean r e e f  f i shes i n c l  ud ing  Chaetodon s t r i a t  ts and 
- 
Halichoeres maculippina where po lychaetes comprise 58.7% and 47.1% o f  
t h e  d i e t  r e s p e c t i v e l y  (Randal 1, 1967). Kohn (1  959) observed t h a t  o f  t h e  
s i x t e e n  spec ies o f  Conts ("cone s h e l l s " )  c o l l e c t e d  f rom t h e  r e e f  p l a t f o r m s  
o f  t he  Hawaiian I s l ands ,  t e n  spec ies feed  e x c l u s i v e l y  on po lychae tes ;  
po lychaetes comprise a  l e s s e r ,  b u t  s i g n i f i c a n t  p a r t  o f  t h e  d i e t  of t h r e e  
a d d i t i o n a l  spec ies o f  t h e  genus. These t h i r t e e n  spec ies o f  Conus 
prey  on a t  l e a s t  23 d i f f e r e n t  spec ies o f  e r r a n t  and sedenta ry  po lychae tes .  
The feed ing  methods o f  po lychaetes a r e  va r i ed ,  r ang ing  from f i l t r a t i o n  
and suspension f eed ing  t o  a c t i v e  p reda t i on .  The common f a m i l i e s  a r e  
c h a r a c t e r i z e d  by p a r t i c u l a r  f eed ing  types.  S y l l i d s  a r e  thought  t o  feed 
on sponges, bryozoans and hydro ids  by p i e r c i n g  t h e  bodywal l  and e x t r a c t i n g  
i n t e r n a l  f l u i d s  of t h e  prey.  Nereids,  which a r e  omnivores, use t h e i r  
mouth p a r t s  t o  grasp such p rey  as amphipods and o t h e r  po lychaetes o r  t o  
r a s p  a l gae  f rom hard  subs t ra tes .  Sp ion ids  s e l e c t  food  p a r t i c l e s  from 
*- 
t h e  s u b s t r a t e  near  t h e i r  tube  u s i n g  a p a i r  o f  p ros tom ia l  pa lps.  F i l t e r -  
f e e d i n g  i s  i l l u s t r a t e d  by t h e  s e r p u l i d s  which use t h e i r  c i l i a t e d  b r a n c h i a l  
crown t o  s t r a i n  p a r t i c l e s  from t h e  sur round ing  wate r  (Day, 1967). 
Many po lychaetes a r e  o f  economic impor tance because o f  t h e i r  a b i l i t y  
t o  s e t t l e  on o r  bore  i n t o  va r i ous  subs t ra tes .  Se rpu l i ds  a r e  ca lcareous 
t u b e - b u i l d i n g  worms. Some, such as, Hydroides elegans and Hydroides 
d i rmpha  a r e  o f  i n t e r e s t  because they  f o u l  s h i p  h u l l s ,  p i e r  p i l i n g s ,  
wa te r  i n t a k e  p ipes  and o t h e r  mar ine s t r u c t u r e s  (Ba i  ley-Brock,  1976).  
- 
Some s p i o n i d s  o f  t h e  genera PoZydora and Boccardia (B lake  and Evans, 
1975) and t h e  c i r r a t u l i d  Dodececaria s p .  (Blake, 1969a) a r e  known t o  
bo re  i n t o  t h e  s h e l l s  o f  mo l luscs .  O f  p a r t i c u l a r  concern t o  o y s t e r  
c u l t u r i s t s  i n  Hawai i ,  and th roughout  t h e  wor ld ,  i s  t he  s p i o n i d  PoZydora 
websteri  which bores i n t o  t h e  s h e l l s  o f  a  number o f  spec ies of oys te r .  
Wh i le  t h e  worm does n o t  e a t  t h e  o y s t e r  o r  d i r e c t l y  harm it, they  do 
weaken t h e  s h e l l .  The worm l i n e s  i t s  t ube  w i t h  mud which i s  c o l l e c t e d  
f r om t h e  surrounding area and may c o n t a i n  h i g h  concen t ra t i ons  o f  b a c t e r i a  
such as Escherichia coZi which can rende r  t h e  o y s t e r  unmarketable. 
I n  o r d e r  t o  understand t h e  geographic d i s t r i b u t i o n  o f  a d u l t  worms 
and t h e  po lychae te  communit ies t y p i c a l  o f  t r o p i c a l  ree fs  and temperate 
seas, a  s tudy  o f  t h e  l a r v a l  forms i s  necessary.  C o l l e c t i o n  of b e n t h i c  
a d u l t  po lychae tes  can be d i  f f i  c u l  t and t i m e  consuming, o f t en  r e q u i  r i n g  
l a b o r i o u s  c h i p p i n g  o f  c o r a l  r u b b l e  (Brock and Brock, 1977) o r  s i f t i n g  of  
1  arge volumes of decaying mud. However, b e n t h i  c po lychae tes  t y p i c a l l y  
have p l a n k t o n i c  l a r vae ,  and i t  i s  u s u a l l y  e a s i e r  t o  sample p l ank ton  
. - 
r a t h e r  than  benthos. Seasonal p l ank ton  c o l l e c t i o n s  i n  a  s tudy  area can 
p r o v i d e  da ta  on t h e  po lychae te  l a r v a e  p resen t  and t h e i r  s p a t i a l  and 
temporal  d i s t r i b u t i o n .  Th i s  i s  u s e f u l  f o r  p o p u l a t i o n  s t u d i e s  and f o r  
m o n i t o r i n g  spec ies occurrence. To da te  most of  t h e  work on l a r v a l  
po lychae tes  has been concerned w i t h  f o u l  i ng types,  p a r t i c u l a r l y  t h e  
sedenta ry  tube-bu i  1  ders  (Serpu l  i d a e  and Sabel 1  a r i  i d a e )  from temperate 
waters .  
There i s  no p rev ious  1 i t e r a t u r e  ava i  1 a b l e  on Hawai ian po lychae te  
l a r v a e .  The g r e a t e s t  p o r t i o n  o f  work i n  t h i s  f i e l d  has been conducted 
i n  Europe, and dea ls  w i t h  temperate species,  t h e i r  development, s e t t l e m e n t  
behav io r  and metamorphosis. 
B r i t i s h  i n v e s t i g a t o r s  o f  po lychae te  1 arvae i n c l u d e  D. P.  Wi lson who 
has s t u d i e d  t h e  l a r v a l  development o f  S a b e l l a r i i d s  (1929; 1968 a,b; 
1970a,b; 1976) and o t h e r  worms such as t h e  sp ion ids ,  PoZydora c iZiata  and 
PoZydora hopZura (1928),  t h e  ne re id ,  Nereis pelagic (1932),  and t h e  
cap i  t e l l  i d ,  Notomastw Zatericeus (1933) .  Wi lson a l s o  i n v e s t i g a t e d  
t h e  i n f l u e n c e  o f  s u b s t r a t e  t ype  on t h e  s e t t l e m e n t  and metamorphosis o f  
the capi t e l l  i d ,  Notomastus Zatericeus (1 937) and the ophel i i d ,  GpheZia 
b i c o m i s  (1948; 1953; 1954; 1955). Other Br i t i sh  researchers ,' such as 
de S i l va ,  1962; Gee, 1965; Knight-Jones, 1951, 1953; Knight-Jones, 
Bailey, and Isacc ,  1971; Stebbing, 1972; Williams, 1964; and Wisely, 
1960, have studied the  chemical s t imulation o f ,  and behavior during 
set t lement of serpul id  larvae .  Many o f  the references dealing with the  
larvae of temperate water polychaetes have been included in  t h i s  paper 
as they a r e  useful f o r  taxonomic purposes. 
Although t ropical  polychaetes a r e  important on r ee f s ,  the re  has 
been l i t t l e  research on t h e i r  larval  development, reproductive seasona l i ty  
and set t lement behavior. Marsden (1960) describes e igh t  species of 
polychaete 1 arvae from the  Caribbean and Eckel barger (1 975, 1976) 
investigated the  development of two species of Sabe l la r i ids  from the  
reefs  off  the eas tern  coast  of Florida. These papers a r e  among the  few 
relevent  works on t rop ica l  o r  near t ropical  polychaetes and t h e i r  larvae .  
Additional research on t ropical  species i s  necessary t o  e s t ab l i sh  the  
e f f ec t s  of year-round warm water temperatures, and continuous product iv i ty ,  
on the  reproductive biology of polychaetes. 
With the rapid development of aquaculture in t ropical  regions i t  i s  
imperative t o  i ncrease our know1 edge of t ropical  polychaete, 1 arvae 
par t i cu la r ly  those which might be of economic importance as  pes ts  of 
aquaculture organisms o r  those t ha t  could be u t i l i z ed  as  a food source 
f o r  these  organisms. Before de ta i l ed  s tud ies  can be conducted, though, 
i t  i s  necessary t o  be able t o  iden t i fy  the larvae.  
Th i s  paper i s  i n t ended  as a compendium o f  i n f o r m a t i o n  on po lychae te  
l a r v a e  w i t h  p a r t i c u l a r  emphasis on those  most f r e q u e n t l y  encountered 
i n  Hawaiian p lank ton ,  i n c l u d i n g  a taxonomic key t o  t h e  fami  1 i e s .  T h i s  paper,  
and t h e  references c i t e d  i n  i t  p rov ides  a s t a r t i n g  p o i n t  f o r  any f u t u r e  
i n v e s t i g a t i o n s  o f  Hawai ian po lychae te  l a r v a e .  
MATERIALS AND METHODS 
Polychaete l a r v a e  were ob ta i ned  by  two methods: tows w i t h  a  p l a n k t o n  
n e t  (mesh apera tu re  1 2 5 ~ )  ; and 1  abo ra to r y  f e r t i  1  i z a t i o n  of  gametes from 
r i p e  a d u l t s .  
Regular  sampl ing o f  t h e  p l ank ton  can y i e l d  s p e c i f i c  i n f o r m a t i o n  on 
reproduct iv 'e  seasona l i t y ,  eco logy and d i s t r i b u t i o n  p a t t e r n s  of t h e  
,*- 
l a r v a e  o f  c e r t a i n  po lychaetes.  However, one can seldom f o l l o w  t h e  
compl e t e  development o f  a  p a r t i  c u l  a r  i n d i v i d u a l  . A f t e r  numerous sampl ings 
o f  t h e  p l ank ton  i t  i t  u s u a l l y  p o s s i b l e  t o  p i e c e  t o g e t h e r  t h e  l i f e  h i s t o r y  
o f  a  spec ies b u t  gaps o f t e n  remain, p a r t i c u l a r l y  i n  t h e  e a r l y  development. 
Rear ing  o f  l a r v a e  f r om gametes wi thdrawn f rom mature a d u l t s  i s  
necessary t o  g a i n  i n f o r m a t i o n  on t h e  embryology and development o f  a  
spec ies.  A d isadvantage t o  t h i s  approach i s  t h e  d i f f i c u l t y  i n  m a i n t a i n i n g  
uncontaminated c u l  t u r e s  o f  gametes and embryos. 
"_jl 
A f t e r  c o l l e c t i o n ,  1  arvae were c u l t u r e d  i n  60 x  15 mm d isposab le  
p e t r i  d i shes  w i t h  a  maximum o f  t e n  l a r v a e / d i s h .  Sea water  c o l l e c t e d  
f r om t h e  A la  Wai Canal (McCul ly  S t .  b r i d g e )  a t  a  depth o f  1m was used 
f o r  m a i n t a i n i n g  t h e  l a r vae ;  i t  was changed every  t h r e e  days. Upon death 
o f  a  l a r v a ,  o r  development o f  b a c t e r i a l  o r  protozoan c u l t u r e s ,  s u r v i v i n g  
l a r v a e  were t r ans fe red  t o  a  new d i s h  w i t h  c l ean  wate r .  The f ood  source 
and tube-bu i  l d i n g  m a t e r i a l  f o r  t h e  l a r v a e  cons i s ted  o f  o r g a n i c  m a t e r i  a1 
c o l l e c t e d  from t h e  bot tom o f  a  s a l t  wa te r  aquarium. 
Larvae were retained i n  t h e i r  pe t r i  dishes during observation under 
low magnification (10-30x) with a Binolux dissect ing microscope; s i ng l e  
larvae  were t ransfered t o  a depression s l i d e  with water and a cover s l i p  
f o r  observation a t  higher magnification (50-100x) with a Mono1 ux compound 
microscope. Photomicrographs were taken w i t h  a -  35mm Pentax Spotmatic 
camera and a Ricoh camera-microscope adaptor. Photomicrographs and 
*. 
free-hand drawings were made of both l i v e  and preserved specimens a t  
lOOx magnification. Larvae were observed only f o r  sho r t  periods of time 
t o  prevent desiccation and death. 
When possible representa t ive  larvae  were preserved f o r  fu tu re  
reference.  Larvae were prepared f o r  f ixa t ion  by adding magnesi um s u l f a t e  
c ry s t a l s  t o  the  dish containing the  larvae  un t i l  the  larvae  were relaxed. 
They were then preserved e i t h e r  in  75% ethanol o r  10% formalin. Whole 
mounts of the  larvae were made using polyvinyl lactophenol in  order t o  
A- 
render the  t i s s u e  transparent  and the  s e t ae  read i ly  v i s i b l e  under the  
compound mi croscope. 
The important morphological cha r ac t e r i s t i c s  of polychaete 1 arvae 
are :  the  number of s e t i ge r s  (segments with s e t a e ) ;  types of se tae ;  
number and color of eyespots; color and pat tern  of chromatophores o r  
o ther  pigmentation; the presence o r  absence of dorsa l ,  ventral  o r  anal 
c i r r i  , o r  prostomi a1 antennae and ten tacu la r  c i r r i  . Taxonomic keys f o r  
the  i den t i f i c a t i on  of adul t  polychaetes a r e  seldom useful f o r  the 
i den t i f i c a t i on  of larvae because of the  changes t h a t  occur a t  metamorphosis. 
A glossary of terms has been included as appendix I .  
The following papers contain desc r ip t ions  and i l l u s t r a t i o n s  of a 
broad range of polychaete-,larvae and have been u t i l  ized during t h e  course 
of this  study and a r e  included here f o r  t h e i r  general usefulness.  
These and o the r  papers a r e  l i s t e d  under t h e  s p e c i f i c  family f o r  which 
they a r e  appl icable :  Bhaud, 1967; Blake, 1975 a , b , c ;  Fewkes, 1883; 
~ r a s s ; ,  1959; Hannerz, 1956, 1961 ; Marsden, 1960; No1 t e ,  1942; 
Thorson, 1946; and Vannucci , 1959. 
** 
A paper t h a t  dea l s  with t h e  rear ing  techniques f o r  polychaete 
l a rvae  i s  Dean and Mazurkiewicz in Smith and Chanley, 1972. 
Key t o  t h e  Fami l i e s  of Common Hawaiian P l ank ton ic  Polychae te  Larvae 
1 Dorsurn b e a r s  e l y t r a  ( s c a l e s )  (F ig .  1 )  Aphrodi t idae p.10 
E l y t r a  l ack ing  2  
2(1)  Parapodium w i t h  a  paddle  o r  leaf-shaped 
d o r s a l  c i r r u s ( F i g .  2) Phyl lodocidae p.12 
C i r r u s  o therwise  o r  l a ck ing  3  
3 (2 )  Comound s e t a e  p r e s e n t  (Fig.  3) 
u. Simple s e t a e  on ly  
Nereidae p  .1:4. 
4 
4(3)  Two t o  t h r e e  p a i r s  of b l ack  eyespots ;  s imple  
c a p i l l a r y  s e t a e  may be  smooth o r  s e r r a t e ( F i g .  5 )  
p a i r  of grooved pros tomia l  p a l p s  of v a r i a b l e  
l e n g t h  may be  p re sen t ;  d o r s a l  melanophores 
p r e s e n t  (F ig .  7 )  Spionidae p  . i$ 
Se tae ,  head s t r u c t u r e s  and p igmenta t ion  
o the rwi se  
5(4)  Hooded hooks (F ig .  16b) p r e s e n t ,  eyespo t s  
r e d  
Hooded hooks absen t ;  eyespots  r e d  o r  
b l a c k  
6(5)  S e t a e  a l l  hooded hooks; one p a i r  of s h o r t  
WYr pros tomia l  p a l p s  and a  s i n g l e  a n a l  p r o j e c t i o n ;  
two t o  t h r e e  p a i r s  of r e d  eyespots  p re sen t  
(F ig .  13) Chae topter idae  p.35 
S e t a e  c o n s i s t  of s imple  c a p i l l a r i e s  and 
hooded hooks; p ros tomia l  and a n a l  
p r o j e c t i o n s  l ack ing ;  one p a i r  of r e d  
eyespots  (Fig.  15) C a p i t e l l i d a e  p  39' 
7(5)  Three b l ack  eyespots ;  a n a l  c i r r i  
p r e s e n t  (Fig.  17) Ophel i idae  p. ,413 
One p a i r  of  r ed  eyespots  (except  i n  
t rochophore) ;  s e t a e  a r e  g e n i c u l a t e  ( ~ i g . 1 9 ) ;  
a n a l  c i r r i  absen t  Se rpu l idae  p. 45 
Fami 1 y-Aphrodi t i  dae (Scal e worms) 
Description of Larva 
A typical  s i x  s e t i g e r  l a rva  (Fig.  1 ) has a t o t a l  of three  pa i r s  of 
c l e a r  dorsal e l y t r a  ( s c a l e s ) ,  a kidney-shaped prostomi um with two pa i r s  
of black eyespots which may be fused, f i v e  antennae, and a p a i r  of 
prostomial palps. The s e t a e  a r e  se r ra ted  c a p i l l a r i e s ,  each segment 
- 
without an e l y t r a  bears a dorsal c i r r u s .  There i s  a p a i r  of anal c i r r i  
on the  pygidium, these  a r e  e a s i l y  l o s t  and so may not be seen. The 
number of palps,  antennae and c i r r i  a r e  d i f f i c u l t  t o  determine in  1 ive  
specimens because of rapid movement and they a r e  hidden by the  e l y t r a .  
Remar ks 
Adult s ca l e  worms a r e  benthic de t r i t i vo re s  which inhab i t  muddy 
regions (Day, 1967) and a r e  a l so  components of rocky i n t e r t i d a l ,  p i e r  
a- 
p i  1 i n g  and wharf communities (Blake, 1 9 7 5 ~ ) .  
Genera reported from Hawaii a s  adul ts  
Arctonoe, Ezazoe, Hamothoe, HoZoZepideZZa, Iphione, ~ernadereZZa, 
Lepidas thenia, Lepidonot m, ParaZepidonot us, PoZynoe, Thomore 
References t o  1 arvae 
Blake, 1975c; Cazaux, 1968; Daly, 1972; Thorson, 1946 
Figure I .  Aphroditidae: s i x  s e t i g e r  s t a g e ,  dorsa l  view 
A :  antenna; A C :  anal c i r r u s ;  D C :  dorsa l  c i r r u s ;  E ;  elytrum; 
ES: eyespot;  NeP: neuropodium; NeS: neuroseta;  NoP: notopodium 
NOS: notose ta ;  P :  palp; Pr: prostomium; Py: pygidium 
Family-Phyllodocidae 
Description of Larva 
A common phyllodocid larva  i s  i l l u s t r a t e d  i n  Figure 2 .  Present a r e  
e igh t  s e t i  gers,  each with paddl e-shaped dorsal c i r r i  and compound se tae .  
The prostomium is heart-shaped with a pa i r  of an te r io r  antennae, and one 
p a i r  of red eyespots. There a r e  two pa i r s  of tentacular  c i r r i  and a 
- 
p a i r  of anal c i r r i  . 
Remarks 
Thorson (1946) s t a t e s  t h a t  the  posi t ion and number of tentacular  
c i r r i  can be used as  a taxonomic cha rac t e r i s t i c  f o r  the  larvae as i t  i s  
f o r  t h e  adul ts .  This appears t o  be an age dependent cha rac t e r i s t i c  
though, and i s  only useful in  older  larvae,  such as those ready t o  
metamorphose, and not i n  younger larvae.  
'*. Adult phyl lodocids occupy many d i f f e r e n t  hab i ta t s ,  f o r  example, 
the re  a r e  the  long, slender benthic forms which a re  found i n  cracks and 
crevices ;  and sho r t ,  f l a t t ened  forms which a re  found in  the  plankton 
(Day, 1967). 
Genera reported from Hawaii as  adu l t s  
EuZaZia, E w i d a ,  Phy ZZodoce, Prophy Z Zodoce 
References t o  Larvae 
Bhaud, 1967; Cazaux, 1969, 1975; 01 ive ,  1975; Thorson, 1946 
Figure  2 .  Phyllodocidae: e i g h t  s e t i g e r  s t a g e ,  dorsa l  view. 
A :  antenna;  AC: anal c i r r u s ;  DC: do r sa l  c i r r u s ;  ES: eyespot ;  
Pa: parapodium; Pr: prostomiurn; S: s e t a ;  TC: t e n t a c u l a r  c i r r u s  
Family-Nereidae 
Desc r i p t i on  o f  Larva 
An example o f  a  t h r e e  s e t i g e r  n e r e i d  l a r v a  (F ig .  3 )  has a  square 
prostomium w i t h  a  p a i r  o f  palps, a  p a i r  o f  antennae and a  p a i r  o f  r e d  
eyespots. A lso present  a r e  a  rudimentary jaw and a  p a i r  o f  anal c i r r i .  
The most no t i ceab le  c h a r a c t e r i s t i c  o f  t h i s  l a r v a l  s tage i s  t h e  l e n g t h  of 
,*- 
t he  compound setae ( F i g .  4)  which a re  approx imate ly  h a l f  t h a t  o f  t h e  
e n t i r e  worm and spread o u t  i n  a  f a n - l i k e  fashion.  
Remarks 
L i f e  h i s t o r y  s t u d i e s  o f  ne re ids  from temperate waters revea l  t h a t  
t he  a d u l t s  swarm, r e l e a s i n g  gametes i n t o  t h e  water column where ex te rna l  
f e r t i l i z a t i o n  occurs (Reish, 1957). This  swarming stage i s  c a l l e d  a  
he teronere id  and has been observed i n  Hawaiian specimens o f  t h e  genus 
*dh. 
Ceratonereis (per .  ob. ) . 
A d u l t  nere ids  a r e  ben th i c  omnivores, some o f  which a re  mud burrowers 
' ( ~ a y  , 1967). 
Genera repo r ted  f rom Hawaii as a d u l t s  
Ceratonereis, Laeonereis, ~amaZycast is ,  Nereis, Perinereis ,  PZatynereis, 
Pseudonereis 
References t o  Larvae 
Bass and B r a f i e l d ,  1972; Berke ley  and Berke ley,  1953; Blake, 1975 c;  
Dales, 1950; Gi lp in-Brown,  1959; Johnson, 1943; Mazurkiewicz,  1975; 
Read, 1974; Roe, 1975; Smith,  1950; Wi lson, 1932 
Figure 3. Nereidae: three  s e t i ge r  s tage ,  dorsal view 
AC: anal c i r r u s ;  ES: eyespot; J :  jaw; P :  palp; Pr: prostomium; 
S: s e t a ;  TC: t en tacu la r  c i r ru s  
Figure 4. Nereidae: .-compound seta 
Family-Spionidae 
The spionids are the most frequently encountered polychaete larvae 
in Hawaiian plankton. The important character is t ics  to  look for  in 
members of th i s  family are:  the number of eyespots, and the color and 
pattern of pigmentation. Hannerz (1 956, 1961 ) provides taxonomic keys, 
a=. 
descriptions and i l l u s t r a t ions  fo r  many of the spionids and i s  the best 
review of the family. 
The descriptions of the larvae tha t  follow do not include a l l  
stages tha t  one might find in the plankton, rather a character is t ic  
stage, or  stages, i s  described. For a more detailed description of a 
par t icular  species see the reference l i s t  a t  the end of th i s  section. 
A key to  the species of the Hawaiian PoZydora and PseudopoZydora i s  
provided. 
Key to the planktonic larvae of the Hawaiian PoZydora and PseudopoZydora 
1 Bar-shaped dorsal melanophores present; two 
pairs of black eyespots (Fig. 7) ~ o ~ ~ d o r a  websteri p. 20 
Bar-shaped dorsal melanophores absent; 
three pairs of black eyespots 
2(1) Dorsal melanophores consist of small dots 
forming a random pattern (Fig. 8) PoZydora sociaZis p. 24 
Dorsal melanophores are large and stellate 
(Fig.9) and form rows with an anterior- 
posterior orientation 
3(2) Yellow-white pigment visible under 
reflected light present; two to four 
dorsal melanophores/setiger 
Yellow-white pigment absent; two 
dorsal melanophores/setiger (Fig. 9) PseudopoZydora paucibranchiata p.26 
4 ( 3 )  Two dorsal melanophores/setiger (Fig. 11) PseudopoZydora antennata p.2,g 
Four dorsal melanophores/setiger (Fig. 12) PseudopoZydora puZchra p.31 
PoZydora websteri 
The three se t iger  stage i s  the youngest stage of t h i s  worm to be 
found in the Hawaiian plankton. The body i s  l i gh t  brown with an orange 
g u t .  The prostomium i s  blunt with two pairs of dorsal black eyespots and 
a dorsal medial ridge. There i s  a s ingle  pair of dorsal bar-shaped 
melanophores on se t iger  three. The setae a re  serrated cap i l l a r i e s  and 
- 
extend from each segment to the pygidium. A prototroch and telotroch are  
v is ib le  (Fig. 5 ) .  
By the twelve se t iger  stage the prostomium has become more rounded and 
a pair of short prostomial palps may be present. There are  two dorsal 
bar-shaped melanophores/setiger from se t igers  three to s i x ,  two dot-shaped 
dorsal melanophores/setiger from set igers  seven to  twelve and a median 
dorsal dot-shaped melanophore on the pygidium (Fig. 6 ) .  
I n  the fourteen set iger  stage larva the prostomium i s  rounded, the 
la te ra l  pair  of eyespots have increased in s ize  and are  comma-shaped, the 
, -1. 
prostomial palps extend to set iger  three.  The melanophores of set igers  
seven to  fourteen have expanded and are  s t e l l a t e  rather than dot-shaped(Fig 
Figure 5 .  Spionidae :  Poiydora websteri ,  t h r e e  s e t i g e r  s t a g e ,  do r sa l  view 
An: anus;  ES: eyespot ;  G :  g u t ;  M :  melanophore; Pr: prostorniurn; 
Prt: p ro to t roch ;  Py: pygidium; S :  s e t a ;  T :  t e l o t r o c h  
Figure 6 .  Spionidae: PoZydora w e b s t e r i ,  twelve s e t i g e r  s t age ,dor sa l  view 
ES: eyespot;  M :  rnelanophore; P :  pa lp ;  Pr: prostomium; Py:pygidium 
S:  s e t a  
F i g u r e  7 .  S p i o n i d a e :  PoZydora webster i ,  f o u r t e e n  s e t i g e r  s t a g e ,  
d o r s a l  view 
BM: bar-shaped melanophore;  ES: e y e s p o t ;  P :  p a l p ;  P r :  prostomiurn; 
Py: pygidium; S:  s e t a ;  SM: s t e l l a t e  melanophore  
PoZydora cf. sociaZis 
The l a r v a  o f  t h i s  worm i s  t r anspa ren t  o r  w h i t e  w i t h  do rsa l  p i gmen ta t i on  
c o n s i s t i n g  o f  randomly ar ranged smal l  dot-shaped melanophores. The 
f i f t e e n  s e t i g e r  s tage l a r v a  has t h r e e  p a i r s  o f  b l ack  eyespots,  and a  
p a i r  o f  p ros tomia l  pa lps  which extend t o  s e t i g e r  f i v e .  The se tae  a r e  
smooth,and i r r i d e s c e n t  w i t h  those o f  s e t i g e r  one ex tend ing  beyond t h e  
.- pygid ium (F ig .  8 ) .  
Larvae o f  PoZydora sociaZis a r e  r e p o r t e d  t o  have a  ye l low-brown 
pigment on t h e  pyg id ium (Blake, 1969b) ; th is  was n o t  seen i n  t h e  Hawai ian 
specimens b u t  B lake  (pe r .  comm.) says t h a t  t h e  Pawai ian fo rm i s  e i t h e r  
PoZydora soc ia l i s  o r  a  c l o s e  r e l a t i v e .  
F i g u r e  8. S p i o n i d a e :  PoZydora webs ter i ,  f i f t e e n  s e t i g e r  s t a g e ,  
d o r s a l  view 
ES: e y e s p o t ;  M :  melanophore;  P :  p a l p ;  Pr: @rostomium; Pygidium; 
S: s e t a  
PseudopoZydora paucibranchiata 
The eleven set iger  larva of ~seudopoZydora paucibranchiata has a 
rounded prostomium with three pairs of black eyespots, a median ridge and a 
pair  of short prostomial palps. A t  the junction of each palp with the 
prostomium i s  a dorsal s t e l l a t e  melanophore. There i s  a median dorsal 
s t e l l a t e  melanophore on set iger  one and the pygidium as well as two la te ra l  
. dorsal s t e l  l a t e  melanophores/setiger from set igers  two to  el even (Fig. 9 ) .  
The setae are  serrated capi l la r ies .  
A typical f i f teen  se t iger  larva i s  approximately three times as long 
as wide. The body i s  tan,  the prostomium i s  blunt with three pairs of black 
eyespots and a pair of prostomial palps may be present. There i s  a s ingle  
median dorsal s t e l l a t e  melanophore on set iger  one and the pygidium and two 
la te ra l  dorsal melanophores/setiger from set iger  two to f i f t een  (Fig. 10).  
On the ventral surface there i s  a single median s t e l l a t e  melanophore on' 
I_ 
set iger  s ix .  Ye1 low-whi t e  pigment (v is ib le  under ref1 ected 1 ight )  appears 
on the dorso-lateral region of the prostomium, se t iger  one and the pygidium 
(not shown in Fig. 10) .  On the palps there i s  scattered yellow pigment 
and small dot-shaped melanophores. The larval notosetae are  i r r idescent  and 
serrated with those of se t iger  one being the longest, extending to  se t iger  
f i f t een .  
Figure 9. Spionidae: PseudopoZydora paucibranchiata,eleven setiger stage, 
dorsal view 
ES: eyespot; MR: medial ridge; P: palp; Pr: prostomium; Py: pygidium; 
S: seta; SM: stellate melanophore 
Figure 10 .  Spionidae: PseudopoZydora pazrcibranchiata, f i f t e en  
s e t i ge r  s tage,  dorsal view 
ES: eyespot; M: melanophore; P: palp; Pr: prostomiurn; Py: pygidium; 
S: s e t a ;  SM: s t e l l a t e  melanophore. 
PseudopoZydora nntennata 
The eight se t iger  stage of th i s  worm i s  approximately twice as long 
as wide, the body i s  silver-grey. The dorsal pigmentation consis ts  of 
two s t e l l a t e  melanophores/setiger from set igers  three to eight and a median 
s te l  l a t e  chromatophore on the pygidium (1 a t e r  stages a1 so have a median 
s t e l l  a t e  me1 anophore on the prostomi urn) (Fig. 11 ) . There i s no ye1 1 ow-whi t e  
.-". pigment as in PseudopoZydora paucibranchiata. The prostomium i s  rounded 
w i t h  three pairs of black eyespots, the la te ra l  two pairs may fuse to  form 
large compound eyespots. The setae are long, smooth and i r r idescent ,  with 
those of set iger  one being more numerous ond longer than those in the 
succeeding se t igers .  The prostomial palps, when present, a re  short ,  not 
extending beyond se t iger  two. 
Figure 11. Spionidae: PsszdcZopoZydora hntennata, eight  s e t i ge r  s tage ,  
dorsal view 
ES: eyespot; Pr :  prostomium; Py: pygidium; S :  s e t a ;  SF: s t e l l a t e  rnelanophore 
The fourteen setiger stage larva is approximately twice as long as wide, 
the body is silver-grey in color with a blunt prostomium and three pairs of 
black eyespots. The prostomial palps do not extend beyond setiger three. 
There i s  a dorsal medial stellate melanophore on the prostomium and the 
pygidium as well as four dorsal stellate melanophores/setiger from setigers 
"" one to fourteen (Fig. 12). Ventrally there is yellow-white pigment on 
the prostomium, at the base of the palps and on the pygidium and on the 
middle setigers (not shown in Fig. 12). The setae are long, smooth and 
i rridescent. 
Figure 12. Spionidae: PsetdopoZydora pulchra, fourteen s e t i ge r  
s tage ,  dorsal view. 
ES: eyespot; P :  palp; Pr: prostomium; Py: pygidium; S: s e t a ;  
SM: s t e l l a t e  melanophore 
Remarks 
Most members of the genus PoZydora lay the i r  f e r t i l i zed  eggs in 
some type of protective capsul e (Hannerz, 1956). Bl ake (1 969b)reported 
tha t  PoZydora websteri and PoZydora sociaZis form simi 1 a r  bead-1 i ke 
egg capsules which are deposited within the parent 's  tube in a s t r ing ,  
with each capsule par t ia l ly  connected to  the tube wall. In Hawaiian 
N- specimens of PoZydora websteri the egg capsules contain an average of 
25 eggs and are  attached t o  the wall of the parent 's  tube with the 
dorsal surface of the parent facing them. The larvae of both PoZydora 
websteri and PoZydora sociaZis are released from the egg capsule a t  
the three set iger  stage (Blake, 1969b). 
The type of egg capsule and age of release are  the same fo r  PseudopoZydora 
paucibranchiata as for  the two species of PoZydora (Blake and Woodwick, 
The development and settlement behavior of PoZydora websteri has 
,I- 
recieved special attention because i t  bores into oyster she l l s  often 
making them unmarketable. Further investigation i s  necessary to  eliminate 
i t  as a pest of oysters. 
Spionids are detr i t ivores  which form mucous lined burrows in so f t  
substrates such as mud (Day, 1967) or bore into calcium carbonate 
substrates  lake and Evans, 1973). 
Genera reported from Hawaii as adults 
Aonides, PoZydora, Prionospio, PseudopoZydora, Spio, Spiophanes 
References t o  Larvae 
Blake, 1969b; B lake and Evans, 1973; B lake  and Woodwick, 1975; Casanova, 
1952; Day, 1934; Dean and H a t f i e l d ,  1963; ~ u g r i n ,  1970, 1972; Hannerz, 
1956, 1961; H a t f i e l d ,  1965; Hopkins, 1958; R u l l i e r ,  1960, 1963; Simon, 
1967, 1968; Thorson, 1946; Wilson, 1928; Woodwick, 1960 
Fami ly-Chaetopter idae 
D e s c r i p t i o n  o f  Larvae 
The l a r v a  o f  Chaetopterus sp. i s  approx imate ly  Imm l o n g  a t  t h e  
s tage where t h e r e  a r e  s i x  s e t i g e r s  i n  t h e  a n t e r i o r  body r e g i o n  ( F i g .  13)  
The body i s  d i v i d e d  i n t o  t h r e e  reg ions  by two c i l i a r y  bands, and 
.- tapers  p o s t e r i o r l y  i n t o  an ana l  p r o j e c t i o n  (F igs .  13&14). The l a r v a  i s  
c i l i a t e d  and can move r a p i d l y  th rough  t h e  water .  On t h e  prostomium an 
a p i c a l  t u f t  i s  v i s i b l e ,  and t h e r e  a r e  two p a i r s  o f  r e d  eyespots.  Thorson 
(1946) descr ibes  a  t h i r d  p a i r  o f  r e d  eyespots on t h e  d o r s a l  marg in  o f  
t h e  prostomium o f  Clzaetopterus variopedatus b u t  t h i s  was n o t  seen i n  t h e  
Hawaiian l a r v a .  Th i s  t h i r d  p a i r  o f  eyes i s  much s m a l l e r  than  t h e  o t h e r  
two and i t  may n o t  be n o t i c e a b l e  i n  t h e  a c t i v e l y  moving l i v e  specimens 
and t h e  Hawai ian specimen may be a  d i f f e r e n t  spec ies than  t h e  one Thorson 
*- (1  946) descr ibes .  There i s  a  p a i r  o f  s h o r t  p ros tom ia l  pa lps  on t h e  
do rsa l  s u r f a c e  o f  t h e  l a r v a  (F igs .  13&14). The se tae  a r e  hooded hooks. 
Remarks 
A d u l t  chae top te r i ds  feed by t r a p p i n g  food  p a r t i c l e s  i n  a  mucus sac 
suspended between t h e  parapodia o f  t h e  m idd le  body r e g i o n .  T h e i r  tube  
may be o f  sand g r a i n s  o r  parchment l i k e  m a t e r i a l  (Day, 1967).  
Accord ing t o  Thorson (1  946) Chaetopterus variopedatus undergoes 
e x t e r n a l  f e r t i l i z a t i o n  and development o f  t h e  l a r v a  takes  p l a c e  i n  
t h e  p lank ton .  The l e n g t h  o f  t ime  spent i n  t h e  p lank ton  depends on t h e  
a v a i l a b l e  food. A f t e r  metamorphosis t h e  worm becomes benth ic  and b u i l d s  
a mucous tube. 
Genera r e ~ o r t e d  from Hawaii as a d u l t s  
Chaetopterus, Mesochaetopterus, PhyZZochaetopterus 
References t o  Larvae 
Ehaud, 1966; Marsden, 1960; - Thorson, 1946 
Figure 13. Chaetopteridae: Chaetopterus sp. , lateral view 
AP: anal projection; AR: anterior region; AT: apical tuft; CB: 
ciliary band; ES: eyespot; MR: middle region; P: palp; PR: posterior 
region; S: seta 
Figure 14. Chaetopter idae:  Chaetopterus sp . ,  dorsal  view 
AP:  anal p ro jec t ion ;  A R :  a n t e r i o r  r eg ion ;  AT: ap ica l  t u f t ;  C t  c i l i a ;  
C B :  c i l i a r y  band; ES: eyespot;  MR:  middle region;  P: pa1p;PR: 
p o s t e r i o r  region;  Pr :  prostomium 
Fami ly-Capi  t e l l  i dae 
Desc r ip t i on  o f  Larva 
The l a r v a  o f  cap i t e l l a  capi ta ta  (F ig.  15)  i s  c y l i n d r i c a l  w i t h  a 
con ica l  prostomi urn and a rounded pygidium. A p a i r  o f  red  eyespots 
i s  l o c a t e d  on the  prostomium which l acks  any antennae, pa lps  o r  o ther  
p r o j e c t i o n s .  There a re  t h i r t e e n  se t igerous  segments w i t h  simple c a p i l  l a r y  
,=". 
setae (F ig .  16a) i n  the  a n t e r i o r  segments and hooded hooks (F ig .  16b) i n  
t he  p o s t e r i o r  ones. There i s  a c i l i a r y  band a t  t h e  j u n c t i o n  o f  t he  
prostomium w i t h  the  body and a l so  a t  the  j u n c t i o n  o f  t h e  pygidium w i t h  the  
body. These c i l i a r y  bands enable the  l a r v a  t o  move r a p i d l y  w i t h i n  the 
water column. The body c o l o r  o f  t he  l a r v a  i s  l i g h t  brown and the re  may be 
red, b lack  o r  b lue  pigment spots on the  prostomium and pygidium. 
Remarks 
-a. 
The eggs o f  CapiteZZa capi ta ta  f l o a t  f r e e  i n  t he  coelom o f  the  female, 
f e r t i l i z a t i o n  i s  i n t e r n a l .  The zygotes a r e  ext ruded from the  female and 
cemented w i t h  a ge la t inous  ma te r ia l  t o  t he  surrounding mud tube. 
Larvae hatch  a t  t he  t h i r t e e n  s e t i g e r  stage (Thorson, 1946). 
Grass1 e and Grassle (1  976) i n v e s t i g a t e d  t h e  e l e c t r o p h o r e t i c  pa t te rns  
f o r  e i g h t  enzymes o f  CapiteZZa capi ta ta  l a r v a e  and found a complex o f  
s i x  s i b l i n g  species t h a t  lacked common a l l e l e s  and had d i f f e r e n t  
l i f e  h i s t o r i e s .  I n  most cases the  s i z e  of eggs and t h e  brood s i z e  
d i f f e red  and i n  a l l  cases the  t ime spent i n  t h e  p lank ton  v a r i e d  
Genera r epor t ed  from Hawaii a s  a d u l t s  
CapiteZk, Dasybranchus, Notomastus 
References t o  Larvae 
~u6 r in  and ~ a s s g ,  1974; Grass le  and Grass le ,  1976; Thorson, 1946; 
- Wilson, 1933 
'fi ,- 
Figure 15. Capitellidae: Capitella capitata, thirteen setiger stage, 
lateral v iew 
An: anus; ES: eyespot; G: gut; Pr: prostomiurn; Prt: prototroch;Py: pygidium 
S: seta; T: telotroch 
Figure 16. Capitellidae; setae of Capitella cap i ta ta  
a: simple capillary 
b: simp1 e hooded hook 
Family-Opheliidae 
Description of Larvae 
A ten s e t i ge r  larva of PoZyophthaZrnus pictus ( F i g .  17) has a rounded 
prostomiurn w i t h  three black eyespots. Parapodia a r e  rounded and the  
s e t a l  bundles a r e  composed of cap i l l a ry  s e t ae  with the  centra l  se ta  
longer than those a t  the  periphery of the  bundle (Fig. 17) .  The pygidium 
m- 
has three  anal c i r r i  . 
Remarks 
Adult ophel i i d s  a re  elongate and tapered a t  both ends; they a re  
white o r  pink i n  color and burrow i n  mud and sand. Sand grains and 
organic material have been observed i n  the  guts of ophel i ids  indicat ing 
t ha t  they a r e  de t r i  t ivores .  
-".m, 
Genera reported from Hawaii as adul ts  
Amandia, Po Zy ophtha Zmus 
References t o  Larvae 
Gugrin, 1971, 1973; Wilson, 1948, 1953, 1954, 1955 
Figure 1 7 .  Ophel i  idae: PoZyopthah us pictus, ten setiger stage, 
dorsal view 
A C :  anal cirrus;  ES: eyespot; Pa :  parapodium; Pr: prostomiurn; S: seta 
Family-Serpulidae 
Description of Larva 
Trochophores and three  s e t i g e r  s tage larvae of serpul ids  a re  often 
encountered i n  Hawaiian plankton. I t  i s  seldom possible  t o  iden t i fy  
these l a rvae  t o  genus o r  species because they a re  so young, i t  i s  
necessary t o  r a i s e  them through metamorphosis. The larva  of Spirobranchus 
- 
giganteus i s  typical of serpulid larvae and will  be used t o  i l l u s t r a t e  
the  larvae of t h i s  family. The following descr ipt ion i s  based on larvae 
reared i n  t he  laboratory by J .  White from gametes obtained from mature 
Spirobranchus giganteus collected a t  Kahe Point, Oahu. 
The ea r ly  trochophore i s  top-shaped with the  pretrochal and posttrochal 
hemispheres of equal s i z e  (Fig. 18a). The prototroch and apical t u f t  
a re  v i s i b l e  a t  t h i s  stage.  Eight days a f t e r  f e r t i l i z a t i o n  the posttrochal 
region has s t a r t ed  t o  elongate and a pa i r  of red eyespots i s  v i s i b l e  
"*' dorsa l ly  on the  pretrochal hemisphere (Fig.  18b). The fourteen day 
larva has three  setigerous segments (Fig. 19) and the  posttrochal region 
has continued t o  elongate and may have orange-brown pigmentation. From 
between f i f t e e n  t o  twenty days of age the  larva  will  s e t t l e  out  of the  
water column and form a transparent  tube (White, 1975). The larvae of 
Spirobranchus giganteus have not been reared beyond t h i s  ear ly  set t lement 
s tage (Marsden, 1960; White, 1975). 
Remarks 
Adult serpul ids  a r e  tubicolous, suspension feeders. Their calcareous 
tubes may be s t r a i g h t  and attached only a t  the base as  in FiZograna 
impZexa o r  coiled and at tached t o  the  subs t ra te  along the  e n t i r e  length 
of the  tube as i n  the  spi rorbids .  
Serpulids,  such as  Hydroides eZegans and Hydroides dirampha, a r e  
often found on marine and harbor s t ruc tures ,  such as p ie r  p i l i ngs ,  boat 
'*" hul l s ,  and the  bottom of buoys (Bailey-Brock, 1976). 
Serpul ids  display a fo r tn igh t ly  reproductive rhythm based on t i d a l  
cycles. Garbari ni (1 933) observed t ha t  Spirorbis borealis 1 arvae a r e  
released and s e t t l e  a t  t he  moons quarters and have es tabl ished t h e i r  
tubes before the  spring t i de s .  Straughan (1968) found t ha t  the  larvae 
of Ficopomatus enigmaticus s e t t l e  on the spring t i de s  i n  the  Brisbane 
River, Austra l ia .  
Most members of t h i s  family have one radia l  of the  branchial crown 
"" modified t o  form an operculum which i s  used t o  plug the  tube when the 
worm i s  re t rac ted .  The operculum i s  a l so  used as a brood pouch by some 
spirorbids .  The methods of brood protection--egg-string, operculum 
incubation, and thoracic  brood pouch incubation--have been used as  a 
basis  f o r  reclass i fying t he  spi rorbids (Bailey, 1969). 
Genera r e p o r t e d  from Hawaii a s  a d u l t s  
EuZaeospira, Eupomatus, Ficopomatus, F i  Zograna, Hydroides, Janua, P i  Zeo Laria, 
PiZeoZaeospira, PomatoZeios, Protolaeospira, ProtuZa, SerpuZa, Spirobranchus, 
Spirorbis, VermiZiopsis 
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Figure 18. Serpul idae:  Spirobranchus giganteus;  
a :  trochophore, l a t e r a l  view 
b: e i g h t  day old l a r v a ,  dorsa l  view 
AT: ap ica l  t u f t ;  ES: eyespot;  G :  g u t ;  PoH: pos t t rochal  hemisphere; 
PrH:  p re t rochal  hemisphere; Prt: p ro to t roch ;  T: t e l o t r o c h  
(Af te r  White, 1975) 
Figure  19. Serpul idae :  Spirobranchus giganteus,  t h r e e  s e t i g e r  
s t a g e ,  dorsal  view 
AT: ap i ca l  t u f t ;  ES: eyespot ;  G :  g u t ;  PoH: pos t t rocha l  hemisphere; 
Prd: pre t rochal  hemisphere; Prt: p ro to t roch ;  S: s e t a ;  T: t e l o t r o c h  
(Af t e r  White, 1975) 
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APPENDIX I 
GLOSSARY 
Anal c i r r u s -  elongated p r o j e c t i o n  a r i s i n g  from t h e  l a s t  segment 
o r  pygidium (Fig.  1 )  
Antenna- sensory p r o j e c t i o n  a r i s i n g  from the  a n t e r i o r  o r  
dorsa l  sur face o f  t he  prostomium (F ig .  2)  
Ap ica l  t u f t -  bundle o r  group o f  a  few c i l i a  p r o j e c t i n g  f rom 
the  a n t e r i o r  most p o r t i o n  o f  t h e  l a r v a  (F ig .  18a) 
+.b. 
C a p i l l a r y  seta- h a i r - 1  i ke b r i s t l e  ( o f t e n  used t o  mean a l l  long,  
s lender , tape r ing  setae) (F ig .  16a) 
Coel om- body c a v i t y  
Chromatophore- pigment c e l l  o r  group of c e l l  s  (see: Melanophore) 
C i r r u s -  r e s p i r a t o r y  and t a c t i l e  appendage o f  
t h e  s e t i g e r  (F ig .  2 )  
Compound seta-  j o i n t e d  b r i  s t 1  e  (F ig .  4 )  
Ely t rum- dorsa l  sc lae  (F ig.  1) 
Geniculate seta-seta t h a t  i s  bent b u t  n o t  j o i n t e d  (F ig .  19) 
Hooded hook- seta t h a t  i s  curved d i s t a l l y  and i s  covered w i t h  
a  c h i  t i nous  envelope (F ig .  16b) 
Melanophore- b lack  pigment c e l l  o r  group o f  c e l l  s ( ~ i g .  7 )  
Neuropodium- v e n t r a l  sec t i on  o f  parapodi urn (F ig .  1  ) 
Neuroseta- seta o f  t he  neuropodiuty (F ig .  1  ) 
Notopodium- dorsa l  sec t i on  o f  parapodium (F ig .  1 )  
Notoseta- seta o f  t he  notopodium 
Palp- p a i r e d  p r o j e c t i o n s  a r i s i n g  from t h e  prostomium 
used f o r  food gather ing  and t a c t i l e  purposes 
(F igs .  3 and 7 )  
Parapodium- 1 a t e r a l  , segmental foot-1 i ke project ions  
bearing s e t ae  (Fig.  2 )  
Posttrochal hemisphere-the region pos te r io r  t o  the  prototroch(Fig.  18a) 
Pretrochal hemi sphere- region an t e r i o r  t o  the  prototroch (Fig.  18a) 
Prostomium- t h a t  pa r t  of the head an t e r i o r  t o  the  mouth 
(Fig.  5 )  
Prototroch- r ing of c i l i a  an t e r i o r  t o  the  mouth(Fig. 18a) 
Pygidi um- 
"- 
segment bearing the  anus (Fig.  5) 
Serrated se ta -  s e t a  with one or more edges notched l i k e  a saw 
(Fig.  5)  
Seta- b r i s t l e - l i k e  s t r uc tu r e  project ing from the  
parapodium, used fo r  locomotion and defense (Fig .  1 )  
Set iger-  segment bearing s e t a  (Fig.  2 )  
Simple se ta -  unjointed b r i s t l e  (Fig.  16) 
Stel  l a t e -  r ad ia t ing ,  star-shaped (Fig .  9)  
Tel otroch- r ing ,  o r  t u f t ,  of c i l i a  near the  anus(Fig. 18b) 
Trochophore- free-swimming pelagic larval  s t age ,  usually 
A shaped l i k e  a top ( ~ i g .  18a) 
PLATES 
Plate I 
Aphroditidae: six setiger stage larva, dorsal view 
Plate I1  
Phyllodocidae: eight setiger stage larva, dorsal view 
Plate I11 
Nereidae: a: three setiger stage larva, dorsal view 
b: three setiger stage larva, ventra1,view 
- -- 
Plate I V  
Spionidae: Polydora websteri 
a: three setiger stage larva, dorsal view 
b: twelve setiger stage larva, dorsal view 
P l a t e  IV 
S p i o n i d a e :  PoZydora websteri 
c :  f i f t e e n  s e t i g e r  s t a g e  l a r v a ,  d o r s a l  view 
Plate V 
Spionidae: Polydora s o c i a l i s -  sixteen set iger  stage larva,  dorsal view 
P l a t e  VI 
Spi on i  d a e  : ~ s e  uZopoZy$ora pawibranckiata 
a :  t w e l v e  s e t i g e r  s t a g e  l a r v a ,  d o r s a l  view 
Plate  VI 
Spionidae: PseulopoZydora pawibranchiata 
b: f i f t e e n  s e t i ge r  stage l a rva ,  with prostomial palps,  
dorsal view 
c: f i f t e e n  s e t i ge r  stage l a rva ,  without prostomial 
palps,  dorsal view 
P l a t e  VII 
Spi  o n i d a e :  PseudopoZydora antennata- e i g h t  s e t i g e r  s t a g e ,  l a r v a ,  
d o r s a l  v iew 
Plate V I I I  
Spionidae:PseudopoZydora pu2ch.r~ -twelve setiger stage larva, 
dorso-1 ateral view 
Plate I)! 
Opheliidae: ~ ~ Z ~ ~ o p h t h a Z m u s -  twelve setiger stage larva, dorsal view 
Plate X 
Capitellidae: Capi te l la  capi ta ta  
a: Thirteen set iger  stage larva,  la teral  view 
b: Thirteen set iger  stage larvae "stretching", 
la te ra l  view 
P l a t e  XI 
S e r p u l i d a e :  Spirobranchus gigante% 
a :  Trochophore ,  l a t e r a l  v iew 
8: Trochophore ,  a n t e r i o r - d o r s a l  view 
Plate XI 
Serpulidae: Spirobranchus giganteus 
c:  three set iger  stage larva,  la teral  view 
